Preventive Effects of a Novel Polysaccharide from Sepia esculenta Ink on Ovarian Failure and Its Action Mechanisms in Cyclophosphamide-Treated Mice.
On the basis of our findings about chemo-preventive roles of squid ink polysaccharide and the well-known toxicity of cyclophosphamide (CP) on female gonad, this research investigated the protective effects of a novel polysaccharide from Sepia esculenta ink (SEP) on the ovarian failure resulting from CP, as well as the action mechanisms underpinning this. The results indicated that CP destroyed the ovaries of mice which caused depletion of various follicles, and led to a reduction in estradiol content, increases in FSH and LH contents in sera, decreases in ovary and uterus masses and their relative mass ratios, disruption of the ultrastructure of granulosa cells, as well as induction of apoptosis and autophagy via p38 MAPK and PI3K/Akt signaling pathways. The phenomenon resulted in ovarian failure. However, SEP exposure altered the negative effects completely. The data indicated that SEP can effectively prevent ovarian failure CP caused in mice by inhibiting the p38 MAPK signaling pathway and activating the PI3K/Akt signaling pathway as regulated by CP. SEP was a novel polysaccharide from Sepia esculenta ink with a unique primary structure mainly composed of GalN and Ara that accounted for almost half of all monosaccharides: their ratio was nearly one-to-one. Besides, the polysaccharide contained a small number of Fuc and tiny amounts of Man, GlcN, GlcA, and GalA.